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Coronary artery disease has previously been consideredan absolute contraindication to lung transplantation.Because of the scarcity of lung donors and a desire forthe best organ utilization, patients with coronary artery
disease were previously considered a prohibitive surgical risk. In
addition, the potential adverse impact of coronary artery disease on
the midterm survival after lung transplantation has excluded these
patients from consideration for transplantation. However, several
risk factors common to both end-stage lung and cardiac disease,
most notably cigarette smoking and obesity, lead to a substantial
incidence of coronary artery disease in potential lung recipients.1
Descriptions of successful coronary artery bypass before2 and
after3 lung transplantation have led some groups to perform cor-
onary artery bypass at the time of lung transplantation with the
assistance of cardiopulmonary bypass in a small number of highly
selected patients.4,5 Recently, a case of combined coronary artery
bypass and bilateral lung transplantation with off-pump techniques
has been described.6 Here we describe 4 cases of combined lung
transplantation and coronary bypass grafting: 2 with the assistance
of cardiopulmonary bypass and 2 without.
Clinical Summaries
PATIENT 1. A 54-year-old man with a 22–pack-y history of smok-
ing had end-stage lung disease from idiopathic pulmonary fibrosis.
Preoperative cardiac catheterization revealed an 80% mid circum-
flex lesion but normal left ventricular function. An attempt at
angioplasty was unsuccessful. After 2 years on the waiting list and
substantial weight loss, the patient underwent right single-lung
transplantation and coronary artery bypass to the first and second
obtuse marginal branches of the circumflex coronary artery. The
procedure was performed under cardiopulmonary bypass through a
median sternotomy with a single sequential saphenous vein graft,
with the proximal anastomosis at the aorta. The coronary artery
bypass was performed first under tepid cardioplegia. The right lung
was transplanted afterward. The patient did well after the operation
for 6 months, when he was hospitalized and treated for an episode
of acute rejection. Subsequently, pneumonia developed in the
native lung, and he was treated for aspergillosis. Despite appro-
priate treatment, the patient died of chronic rejection 8 months
after transplantation.
PATIENT 2. A 58-year-old man with a 30–pack-y smoking his-
tory, diabetes mellitus, hypertension, and hypercholesterolemia
had end-stage lung disease from chronic obstructive pulmonary
disease. Preoperative cardiac catheterization revealed a 70% lesion
in his proximal left anterior descending coronary artery but normal
right and left ventricular ejection fractions. During his 2-year
period on the waiting list, he required multiple hospital admissions
for respiratory failure. On hospital day 25 of one of these admis-
sions, bilateral lung transplantation and coronary artery bypass
grafting were performed through a sternotomy under cardiopul-
monary bypass. The left anterior descending coronary artery was
bypassed with a saphenous vein from the aorta under tepid car-
dioplegia. The lungs were then sequentially implanted. The pa-
tient’s postoperative course was complicated by prolonged venti-
lation of 11 days and recurrent atrial fibrillation. Because of some
lateral wall ischemic changes and a troponin of 1.6 ng/mL, cardiac
catheterization was performed 1 month after the operation. The
vein graft was patent. The patient was discharged on hospital day
32. During the ensuing 17 months, the patient has remained in
good health.
PATIENT 3. A 55-year-old man with end-stage chronic obstruc-
tive pulmonary disease and a 50–pack-y smoking history was
referred for transplant consideration. A preoperative computed
tomographic scan of the chest was remarkable for severe bilateral
emphysema and coronary calcifications. Preoperative cardiac cath-
eterization revealed an 80% circumflex stenosis and normal left
ventricular function. After 26 months on the waiting list and
substantial weight loss, the patient underwent bilateral sequential
lung transplantation and single-vessel coronary artery bypass with-
out cardiopulmonary bypass. A left pneumonectomy was per-
formed through a left thoracotomy with excision of the sixth rib.
The saphenous vein graft was placed from the descending aorta to
the second obtuse marginal branch of the circumflex coronary
artery. The proximal coronary anastomosis was performed with a
partial occlusion aortic clamp. The distal anastomosis was per-
formed with the assistance of the Medtronic octopus stabilizer
(Medtronic, Inc, Minneapolis, Minn). The donor left lung was then
implanted. Next, a right lung transplantation was performed
through a right anterolateral fourth interspace thoracotomy. The
patient’s postoperative course was uncomplicated, and he was
discharged on postoperative day 9. Two weeks after transplanta-
tion, the patient had an episode of acute rejection. He has done
well during the ensuing 17 months, although a recent 10% decline
in lung function may suggest the development of early chronic
rejection.
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PATIENT 4. A 48-year-old man with a 70–pack-y history of
smoking had end-stage lung disease from chronic obstructive
pulmonary disease. He had a history of coronary artery disease
with a previous stent in his left anterior descending artery and a
100%-occluded right coronary artery. His history was also signif-
icant for several episodes of nonsustained ventricular tachycardia.
Preoperative cardiac catheterization confirmed a patent left ante-
rior descending coronary artery stent, an occluded right coronary
artery, and normal left ventricular function. After 16 months on the
waiting list, the patient underwent bilateral lung transplantation
and single-vessel coronary artery bypass without cardiopulmonary
bypass. The right coronary artery was bypassed from the ascending
aorta to the posterior descending artery with a saphenous vein graft
through a clamshell incision. The proximal coronary anastomosis
was performed with a partial aortic occlusion clamp. The distal
anastomosis was performed with the assistance of the Medtronic
octopus stabilizer. This was followed by sequential right and left
lung transplantation. The patient’s hospital course was uncompli-
cated, and he was discharged on postoperative day 10. Six months
after transplantation, he remains well.
Discussion
The presence of coronary artery disease has previously been con-
sidered a contraindication to lung transplantation. Because the
median survival after lung transplantation is 60 to 72 months, a
coronary artery bypass graft should last for the duration of a
patient’s life after lung transplantation. Therefore excluding all
patients with coronary artery disease from lung transplantation
may not be appropriate. Although we have only used vein as a
conduit material in our series, there may be a role for arterial
revascularization, especially as the life expectancy of lung trans-
plant recipients continues to increase.
Patients with multivessel disease or left ventricular dysfunction
were not considered suitable candidates to undergo lung transplan-
tation. Only patients with normal ventricular function were listed
at our institution. None of our patients have had postoperative
complications related to their coronary disease to date; thus the
addition of a single-vessel coronary artery bypass does not appear
to have had a negative clinical impact. The patients who underwent
combined operations without cardiopulmonary bypass had hospital
and intensive care unit (ICU) stays comparable to those of patients
without coronary interventions. Hospital stays were 9 and 10 days
when the procedure was done without cardiopulmonary bypass
and 14 and 32 days when bypass was used. Similarly, the ICU
stays were 2 days for the patients without cardiopulmonary bypass
and 2 and 17 days for the patients for whom bypass was used. In
our program, lung transplantation for emphysema is usually con-
ducted without cardiopulmonary bypass and patients typically
remain in the ICU for 2 days, with a median stay of 12 days.
Our findings are corroborated by several other reports. A total
of 9 patients in two other reported series have undergone concom-
itant lung transplantation and coronary artery bypass on cardio-
pulmonary bypass.4,5 All patients had single-vessel disease, except
for 1 who received three bypass grafts. One additional patient
underwent two-vessel bypass and bilateral lung transplantation
without the assistance of cardiopulmonary bypass.6 All patients
were discharged from the hospital. There were no deaths from
coronary disease. The survival ranged from 75 days to greater than
56 months. The hospital stays varied widely. In the other series,4-6
however, the patients with combined procedures had longer ICU
and hospital stays than did patients without coronary intervention.
Too few patients have received combined lung transplants and
coronary artery bypass procedures to draw any conclusions. How-
ever, it appears that the combined procedure can be safely per-
formed in highly selected patients, with or without cardiopulmo-
nary bypass. Limited coronary artery disease in otherwise good
candidates may no longer be an absolute contraindication to lung
transplantation.
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